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AB The use of oncolytic adenoviruses as a cancer 

therapeutic is dependent on the lytic properties of the viral life cycle, 
and the molecular differences between tumor cells and nontumor 
cells. One strategy for achieving safe and efficacious adenoviral 
therapies is to control expression of viral early gene(s) required for 
replication with tumor- selective promoter(s), 

particularly those active in a broad range of cancer cells. The 
retinoblastoma tumor suppressor protein (Rb) pathway is 
dysregulated in a majority of human cancers. The human E2F-1 
promoter has been shown to be selectively activated/derepressed in 
tumor cells with a defect in the Rb pathway. Ar6pAE2f E3F and 
Ar6pAE2f F are oncolytic adenoviral vectors (with and without the 
viral E3 region, respectively) that use the tumor-selective 
E2F-1 promoter to limit expression of the viral 
E1A transcription unit, and, thus, replication, to tumor 

cells. We demonstrate that the antitumor activity of Ar6pAE2f F in vitro 

and in vivo is dependent on the E2F-1 promoter driving 

E1A expression in Rb pathway-defective cells, and furthermore, 

that its oncolytic activity is enhanced by viral replication. Selective 

oncolysis by Ar6pAE2fF was dependent on the presence of functional 

E2F binding sites in the E2F-1 promoter, thus 

linking antitumor viral activity to the Rb pathway. Potent antitumor 
efficacy was demonstrated with Ar6pAE2f F and Ar6pAE2f E3F in a xenograft 
model following intratumoral administration. Ar6pAE2fF and Ar6pAE2fE3F 
were compared with Addll520, which is reported to be molecularly identical 
to an E1B-55K deleted vector currently in clinical trials. These vectors 
were compared in in vitro cytotoxicity and virus production assays, after 
systemic delivery in an in vivo ElA-related hepatotoxicity 
model, and in a mouse xenograft tumor model after intratumoral 
administration. Our results support the use of oncolytic 
adenoviruses using tumor- selective promoter (s) 

that are activated or derepressed in tumor cells by virtue of a 
particular defective pathway, such as the Rb pathway. 
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AB The retinoblastoma protein (Rb) is a tumor suppressor that 

regulates progression from Gl to S phase of the cell cycle. Rb is a 

transcriptional repressor selectively targeted to promoters through 

interaction with the E2F family of cell cycle transcription 

factors. When Rb is tethered to promoter through E2F, 

it blocks E2F activity and binds surrounding transcription 

factors, preventing their interaction with basal transcription complex, 

and thus inhibiting cell cycle gene transcription. The Rb-E2F 

interaction was examined by transfecting a mutant form of E2F-1 

lacking transactivation domain and Rb binding site but retaining the DNA 

binding domain. This dominant -negative form of E2F-1 transformed 

rat embryo fibroblasts, suggesting: (1) the transactivating domain of 

E2F-1 is not required for cells to progress from Gl to S phase; 

(2) repressor activity of Rb, bound to E2F, regulates Gl/S 

transition. Additionally, we found that this dominant -negative form of 

E2F-1 prevented growth suppression by pl6 tumor 

suppressor protein. pl6 is a cyclin dependent kinase (cdk) inhibitor that 
blocks the activity of D cyclins in complex with cdk 4 or 6 . Cdk4/6 in 
complex with D cyclins can phosphorylate and inactivate Rb, allowing 
progress from Gl to S . Our results suggest that Rb-E2F may be 
the ultimate target of pl6 in cells. Two domains in the Rb pocket, A and 
B, conserved across species and in the Rb-related proteins pl07 and pl30, 
are both required for repressor activity. The non-conserved spacer 
separating A and B is not required. Neither A nor B alone had repressor 
activity, but repressor activity was observed when the domains were 
coexpressed on separate proteins. Transfection assays suggest one domain 
can recruit the other to the promoter to form a repressor motif 
that can both interact with E2F and have a dominant, inhibitory 
effect on transcription. A and B interact directly, and mutations 
disrupting this interaction inhibit repressor activity. The Rb pocket was 
originally defined as the binding site for oncoproteins from DNA 
tumor viruses such as adenovirus Ela. We have 

found that Ela interacts with a site formed by the interaction 
of A and B, and that this interaction with A and B induces or stabilizes 
A-B interaction. The A-B repressor motif is shared by Rb-related protein 
pl07. Phosphorylation of Rb by Gl cdks inactivates the protein, allowing 
cells to progress from Gl to S phase. The A-B interaction forming the 
repressor motif is blocked by Gl cdk phosphorylation, blocking repressor 
activity. This A-B repressor motif is the first example of a cdk-regulated 
transcriptional repressor. 
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AB We have engineered a human adenovirus, ONYX-411, that 

selectively replicates in human tumor cells, but not normal 

cells, depending upon the status of their retinoblastoma tumor 

suppressor protein (pRB) pathway. Early and late viral gene expression as 

well as DNA replication were significantly reduced in a functional 

pRB-pathway-dependent manner, resulting in a restricted replication 

profile similar to that of nonreplicating adenoviruses in normal 

cells both in vitro and in vivo. In contrast, the viral life cycle and 

tumor cell killing activity of ONYX-411 was comparable to that of 

wild- type adenovirus following infection of human tumor 

cells in vitro as well as after systemic administration in tumor 

-bearing animals. 



